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Mice epicutaneously painted with components of poison 
ivy urushiol oil exhibit contact sensitivity (as detected by 
ear swelling reactions) that persist for about 25 days. Sera 
taken from mice at times when the contact sensitiza tion 
response is waning suppressed the induction of sensitiza tion 
to 3-n-pentadecylcatechol (PDC), a urushiol component, 
in recipients. The suppressive serum factor was present in 
grea tes t amount 25 days after sensitization, but was no 
C ontact sensitivity to components of poison oak or ivy urushiol oils has been established in mice [1]. Urushiols are a mixture of catechols w ith long akl(en)yl side chains w ith varying degrees of unsat-uration of the chain side [2). In poison oak urushiol, 
catechols with C-17 side chains are the principal species, whereas 
catechols wi th the C-15 side chains predominate in poison ivy 
urushiol [3-5). Murine sensitization to 3-heptadecylcatechol (HDC) , 
a component of poison oak urushiol, is antigen-specific, trans-
ferable with lymphoid cells but no t serum, and mediated by T-
lymphocytes [1]. Hence, this sensitization phenomenon appears 
to be a form of delayed-type hypersensitivity (DTH) . The cor-
responding ca techol from poison ivy urushiol oil, 3-n-pentade-
cylcatechol (PDC), is completely cross-reactive with HDC , and 
both compounds cross-react with nati ve urushio l oil [1). 
C hallenge reactivity for such compounds is at a peak 4- 8 days 
after abdominal painting, then wanes, and is no t detectable after 
25 days [1] . In this report, we have in vestiga ted whether contact 
sensiti vity to urushiol catehols is regulated by serum fac to rs in a 
similar manner to other contact sensi tizers [6]. 
MATERIALS AND METHODS 
Animals Male or fema le Balb/c mice, 6-10 weeks of age, were 
obtained from the mouse colony of the USPHS Hospital, San 
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DNFB: 2,3-din itrofluorobenzene 
DTH: delayed-type hypersensiti vity 
HOC: 3-heptadecylcatechol 
LNC: lymph node cell s 
OX: oxazolone 
PDC: 3-n-pentadecylca techol 
longer detectable 40 days pos t sensItIzation. Suppression 
was antigen-specific, absorbed out with PDC-immune, but 
not normal lymph node cells , and transferable with a single 
0.6 ml dose 7 days prior to sensi tiza tion of recipients . 
Suppression was trans ferable by the purified IgG fraction 
of desensitized nuce. Results indica te that contact sensitiv-
ity to urushiol in mice is regulated by serum factors. J 
Invest Dennatol 89:296-298, 1987 
Francisco, California or Simonsen Laboratories, Gilroy, Ca lifor-
nIa. 
Antigens Sensitization w ith PDC was by the method previ-
ously reported by Dawson and N g [7] . 
Induction of Contact Sensitivity and Detection by Ear 
Swelling This has been described previously [1] . In brief, the 
standard sensitiza ti on procedure for mice (sex-matched and age-
matched fo r each sepa rate experiment) consisted of abdominal 
painting with 100 J.d of2.5 mg catechol in acetone, followed after 
an appropriate time (generally 4- days) by challenge w ith 10 JoOd of 
50 /-Lg catechol in acetone, applied to the dorsa l sides of each ear. 
Ear thi ckn ess was measured w ith a MITUTOYO engineering 
micrometer. Results are exp ressed in ea r swellings, the mean 
increase in ea r thickness over baseline va lues (in microns). Sig-
nifi cances of mean ear swellings of group sensitized mi ce over 
corresponding unsensitized controls after ear challenge was as-
sessed by Student's t test, at the 0.05 level of significance. 
Serum Collection Mice were bled from the retroorbital plexus 
of the eye on days 19, 21, 23, and 25 after abdominal painting 
w ith PDC. Sera collected from blood drawings were pooled and 
stored at - 20°C until use. Sera fro m control animals (not painted 
w ith PDC) were obtained in the sa me way . 
Cell Absorptions Suspensions ofJymph node cells (LNC) were 
prepared as described previously [1]. " Late" PDC-immune sera 
were incubated w ith normal LNC (2.0 x 107 cells/ml) o r LNC 
from mice 4 days after abdominal painting w ith PDC, on ice for 
1 h, wi th occasional shaking. Following tllis , the LNC in the 
suspensions were pelle ted by centrifugation, and the sera passed 
through 0.2 /-Lm filters, ali quoted and stored at - 70°C. 
Immunoglobulin Purification Purified immunoglobulins (lgG) 
from pooled sera from naive o r desensitized mice were obtained 
by chromatography on a DEAE Affi-Gel (B ioRad) column. In 
brief, a measured volume of pooled sera was dialyzed against (2 
x 1 L) 0.02 M Tris-HC1, pH 8.0; 0.028 M NaC I; 0.02% N aN3 
buffer (column elution buffer) for 24 h at 4°C. After exhaustive 
colu mn washing (ten-bed volume) w ith the same buffer, the serum 
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Serum Transferred 
(Days After Donor 
Sensitization) 
Recipients 
Painted 
With: 
Ear Swelling (microns) 
After PDC Challenge 
20 40 
none PDC 
normal 
day 6 
day 16 
day 25 
day 40 
none nothing 
was chromatographed. Five milliliter fractions were collected . 
T he absorption at 280 nm is recorded. Fractions 6-10 (pure, pro-
tease- free IgG) we re pooled and dialyzed against NaC I 0.9% (2 
X 1 L) . The dia lysate is then concentrated on a di sposable mem-
brane concentrator (Amicon) to the initial serum volume. Protein 
content was assessed by th e BioRad method. T hi s preparation 
(purified IgG) was used for i. v. inj ection. 
RESULTS 
Suppression of Induction of Contact Sensitivity to PDC b y 
PDC-Immune Serum Serum from mice at va rious tim es after 
abdomina l painting with POC was collected, sterilized, and trans-
ferred to normal recipients. Mice received 0.2 ml i. v. of sera on 
days 0, 4, and 7. On day 7, all were painted abdominall y with a 
solution of 2.5 m g POC in acetone (except negative controls). 
Four days after this, all mice were ea r challenged with an acetoni c 
solution 50 J..Lg of POc. Res ults are shown for the pea k ea r swell-
ing response on day 3 after challenge. Sera from mice at times 
g reater th an 16 days and less than 40 days after POC sensitiza tion 
transferred a suppressive effect re lative to mice given norm al or 
no serum (Fig 1 *). T he greates t suppression was seen with day 
25 serum . 
Properties of Suppressive PDC-Immune Serum The sup-
pressive effect was antigen-specifi c, since the response to an un-
related sensitize r, oxazolone (OX) was unaffected (Table I, ear 
swelling data shown for peak 48-h OX res ponse) . The suppressive 
activity of " late" POC serum co uld be absorbed out by POC-
immune, but not normal LN C. (Table I, data not shown/or day 
1 after challenge as no or very weak 24-h ear swelling occur*). 
[n such experim ents, the same serum transfer regimen as for Fig 
1 was employed. N ormal serum controls were not used here since 
it has been repea tedly sho wn th at normal syngeneic serum has 
no effect on the developmen t of contact sensitivity to POC or 
HOC. 
As well as the multiple-dose serum transfer regim ens, a single 
dose of 0.6 ml of " late" POC serum given 7 days prior to painting 
of recipients resulted in a clear suppress ive effect. When 0.3 ml 
* Fig 1: Suppress ive effect o f serum tra ns fe ~red depends on serum col-
lection time in desensitized mice. 
60 80 100 
Figure 1. T ime-coursc of effects of pretreatm cnt 
of mice w ith POC-imll1 une sera on induction of 
POC sensitiza tion: mice (4-5 per group) were given 
no serum , normal se rum , o r serum taken from 
do nor mice at indica ted times after POC-paintin g. 
Sera were transferred in 0.2 m l doses on days 0, 
4, and 7. O n day 7, m ice (except nega ti ve contro ls) 
were painted abdo minall y w ith 2.5 m g of POe. 
O n da y II (4 days after pain ting), mice were chal-
lenged w ith 50 J1.g of POe. Ear swell ing results 
are shown for the peak da y 3 response. *p <0.05, 
signifi cant ly lower ear swelling than mice g iven 
no Sc nllll Or nOrIll a i serun, . 
was lIsed, a smaller but signifi cant suppression was observed. 
Signifi ca nt suppress ion was not seen w ith a single dose of 0. 1 ml. 
Suppression ofInduction of Contact Sensitivity to PDC by 
Purified IgG Obtained From PDC-Immune Serum Puri-
fied IgG were obtained from immune or nonimmune sera. Mice 
received a single i. v. dose of 0.6 ml purified IgG in the retroorbital 
plexus on day O. Other gro ups wcre treated with POC-immune 
scrum or normal scrum. An additional control group was injected 
i. v. w ith sa line onl y. 
0 11 day 7, all mice from each group were painted with 2.5 mg 
POC on th e abdomen (except nega ti ve controls). On day 11 , all 
mice were challenged w ith a solution of 50 J..Lg POC on the ea r. 
An ul1scnsitized g roup, onl y challenged w ith POC, was used 
to assess the ear swelling due to primary irritation. Results arc 
ex pressed in Fig 2. 
Table I. Properties of Suppressive Factor(s) in Sera From 
Mice at Times After Sensitiza tion With POC 
Ear Swelling Time 
After C hallenge" 
Serulll Transferred" Painted C hallenged Oay 2 Oay 3 
N one OX OX 219 ± 8* NO 
POC -S OX OX 192 ± 11 · NO 
N Olle N Olle OX 5 1 ± 4 N O 
N one POC POC 55 ± 6* 90 ± 9' 
POC-S POC POC 19 ± 3 + 53 ± 8*' + 
POC-S (immune LNC PDC PDC 42 ± 5* 80 ± 4' 
abso rbed) 
POC-S (no rmal LN C POC POC 15 ± 4+ 40 ± 8 + 
absorbed) 
N onc N one POC 19 ± 4 26 ± 3 
"Seven days prior to attempted sensitization (pa in ti ng) sera taken frol11 ll1i cc 21-25 
days after sensi tization (POC-S) waS ad ministercd i. v. on days O. 4. and 7. Some 
sera were abso rbed with normal Or immulle LNC. 
On Oay 7. animals were painted wi th 2.5 mg POC or 3 mg OX on abdomens 
and on Oay I I (fOllr days after pa inting), all mice were car challenged with 50 Ilg 
PDC or 100 Ilg OX. 
'Ear swelling in microns :!: SE of 3- 5 mice. p vallles of ani mals significantl y 
different from ea r-challenged unsensitized cont rols arc designated " those signifi-
ca ntl y differe nt fro m mice given PDC-S absorbed with normal LNC arc +. 
LNC = lymph node cells; OX = oxazolone; POC = 3-n-pentadccylcatcchoi. 
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Figure 2. Transfer of unresponsiveness with serum and 
purified [gG fra ction . Norma[ mice (5-6 per group) were 
given a single dose of 0.6 ml of either " norm al IgG" or 
" lgG-desensitized" which is the IgG fract ion purified fro m 
sera from animals 25 days after sensitization given i. v. in 
the retroorbita l plexus from the eye. Seven days later the 
recipients were painted on the abdo men with 2.5 mg PDC, 
and were challenged 4 days after painting with 50 ILg of 
PDC. Ear swelling results are shown for day 3 afte r cha[-
lenge. 
S e r u m norm a l mic e POC POC 
I gG n ormal mi ce POC POC 
25d iat e 
25d late 
N o thing 
Nothing 
DISCUSSION 
Many different regulato ry system s have been described in contac t 
sensitivity [8-10]. In the murine 2, 4-dinitro fluorobenzene (DNFB) 
system, serum factors which nega tively regulate the contact sen-
siti vity response have been fo und and have been identified as 
antirecepto r (anti-idiotypic) ant ibodies [6, 11] . Such antibodies are 
pres um ed to be important contributing fac tors in the rapid decline 
in murine contact sensitivity to DNFB. Althoug h murine contact 
sensitiza tion to urushio l componen ts tends to be m o re prolonged 
than the "conventional" sensitizers, it too, wanes rapid ly and is 
not detectable after a relatively short tim e [1] . H ence, we in ves-
tigated whether contac t sensitivity to a urushiol compo nent was 
also regulated by serum factors. It was evident that pretreatment 
of mice w ith " late" PDC-immune serum was effective in ind ucin g 
suppression of the subsequent ear swellin g responses. 
The present data are consistent w ith the suppositio n that the 
suppressive factor(s) are antireceptor antibodies as described in 
other sys tems [6]. Serum-suppressive pro perties w ere present in 
the immunoglo bulin frac tion. This was also apparent from the 
antigen-specificity of the suppressive effect and its selec tive ab-
sorption by PDC-immune, but no t normal LN C. Since the serum 
suppression is not manifested unt il weeks after abdominal paint-
ing of serum donors, it is unlikely that the suppressive activity 
is due to free anti gen itself. Experiments w ith guinea pigs dem -
onstrate that serum levels of PDC are highest w ithin ho urs after 
to pi cal appli ca tio n [12]. 
" Late" PDC-immune serum was effective in prod ucin g 
suppression w hen given as a sin g le pretreatment 7 days prio r to 
painting of recipients. This relatively lo ng- las tin g effect sugges ts 
that the suppressor factor can operate indirectly. Anti- idiotypic 
antibodies can suppress DTH responses in other systems by the 
production of T -suppressor cells [13]. H ence, it is possible that 
similar phenom ena occur when PDC-immune sera are given in 
v ivo. Tolerance to urushi o l can be induced in unsensitized humans 
by i.m . injections [14], or in sensitized humans by oral feedings 
[15] . If anti-idiotypic antibodies are in volved in the hum an im-
mune respo nse, this represents a third m echanism by w hich un-
responsiveness could be induced . Urushiol-specifi c anti-idiotypic 
antibodies cou ld be utilized therapeuti cally in this prevalent and 
sometimes debilitating dermatitis . 
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